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(54) Coin acceptance method and apparatus 

(57) A method and apparatus for accepting coins of 
denominations that have and do not have coin tubes for 
making change in a coin mechanism is described. One 
aspect of the invention concerns a method for calculat- 
ing an overpay amount. The overpay amount is set to 
equal the value of the lowest value coin with a tube mi- 
nus the value of the lowest value non-tubed coin. Thus, 
when the lowest value coin tube is empty a vending ma- 
chine customer will be permitted to insert low value, non- 



tubedcoins up to the overpay value to increase the like- 
lihood of enabling a vend of an item to take place. An- 
other aspect of the invention relates to the acceptance 
of high-valued, non-tubed coins. The high-value non- 
tubed coins are acceptable if adequate change exists in 
the coin tubes to payback their value plus the value of 
any existing credit, if their value plus any credit value is 
greater than the maximum vend price, and if each of the 
vend prices in the vending machine permit adequate 
change to be returned to thecustomer. 
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Field of th Invention 

The invention relates to money acceptance auto- 
matic transaction systems for dispensing products or 
performing services, and more specifically, to coin ac- 
c ptance in coin operated vending machines. 

Background of the Invention 
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Consumer convenience is a major concern in using 
automatic transaction systems, such as vending ma- 
chines. Many vending machine customers often do not 
have exact change, and thus the machines typically are is 
capable of making change. However, if the vending ma- 
chine coin tubes that are used to dispense change are 
low or empty, then deposit of exact change is often re- 
quired. In such an instance, a customer may be unable 
to purchase an item he wanted and, correspondingly a 20 
sale of that item may be lost. 

Conventional vending machines typically have coin 
tubes for dispensing change corresponding to all of the 
d nominations of coins that can be accepted by the coin 
validator. However, in some cases the lowest value coin 2s 
denomination that can be accepted by the machine 
does not have a coin tube associated with it. For exam- 
ple, there are vending machines that accept pennies, 
nickels, dimes and quarters and do not contain penny 
coin tubes. A problem arises when nickels used for 30 
change in such an apparatus are in short supply or if the 
nickel coin tube is empty. In such a case, the apparatus 
can only make change in either limited combinations of 
nickels and other coins or only in dimes and quarters. 
Such machines often then require the deposit of exact 3S 
change only from a customer, which may be displayed 
electronically for a customer by virtue of an "exact 
change" LED indicator or scrolling display on the front 
panel of the vending machine. The drawback of operat- 
ing in such a manner is that some customers will not be 40 
able to purchase an item even though they would prefer 
to overpay slightly to receive it than to have a nickel or 
th like in change returned. 

Another problem arises when a vending machine is 
capable of accepting high-value coins, such as dollar *s 
coins, that do not have a corresponding coin tube. In 
some cases, for example, if the amount of change in the 
coin tubes is low, the vending machine will not accept 
any non-tubed coin, even if it could be combined with a 
denomination having a coin tube to equal the price of so 
an item for sale in the machine. 

Therefore, there is a need for a coin acceptance 
method for a vending machine which will enable a cus- 
tom r to ov rpay slightly in order to receive a product 
or servic . In addition, there is a need for a method for ss 
a vending machine which will enable a customer to in- 
sert a high-value, non-tubed coin into th vending ma- 
chin in situations where some coin tubes are low or 



mpty but th vend pric s of items in th machine may 
permit the use of such a coin. 

Summary of the Inv ntion 

One aspect of the invention solves the first problem 
discussed above by providing a method for accepting 
coins for a vending machine having a coin mechanism 
that accepts and validates deposited coins and dispens- 
es change. In particular, a coin mechanism capable of 
accepting coins of denominations having corresponding 
coin tubes and low denomination non-tubed coins first 
determines the value of the lowest-value non-tubed 
coin. Then, an overpay amount is calculated which is 
equal to the value of the lowest denomination coin hav- 
ing a coin tube minus the value of the lowest-value, non- 
tubed coin. The established overpay amount is used to 
enable a vending machine to accept coins, make 
change and vend a product while allowing a customer 
to pay slightly more than the vend price in order to re- 
ceive the item. 

Another aspect of the present invention primarily 
concerns acceptance of high-value, non-tubed coins 
such as, for example, U.S. dollar coins when the change 
making ability of the vending machine is restricted due 
to low or empty coin tubes. In particular it is first deter- 
mined whether an adequate supply of coins exists to 
make change for an input value equal to the existing 
credit value of already inserted coins plus the value of 
a high-value, non-tubed coin. If so, then it is determined 
if that input value is greater than the maximum vend 
price in the machine. If it is, then the vending machine 
system analyzes each of the vend prices to ensure that 
adequate change is available in the coin tubes for each 
item. If change is available for all the vend prices then 
acceptance of that high-value non -tubed coin is ena- 
bled. If change is not available, then acceptance of that 
high value, non-tubed coin will be disabled. However, if 
a customer inserts lower-denomination, tubed coins be- 
fore inserting the high value coin, there is a possibility 
that the maximum vend price would be reached and/or 
adequate change would become available for each of 
the vend prices. Thus, a display could be added to the 
front panel of the vending machine instructing custom- 
ers to first deposit lower denomination coins so as to 
increase the probability of coin acceptance. 

The above-discussed features, as well as additional 
features and advantages of the present invention, will 
become more readily apparent by reference to the fol- 
lowing detailed description and the accompanying 
drawings. 

Brief Description of the Drawings 

FIG. 1 is a front view of a typical vending machine 
which can operate according to the present inven- 
tion; 

FIG. 2 is a partial cut-away side view of the front 
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panel of the vending machine of FIG. 1; 

FIG. 3 is a cut-away front view of a coin mechanism 

of the v nding machine of FIG. 2; 

FIG. 4 is a cut-away sid view of a bill validator of 

the vending machine of FIG. 2; 

- FIG. 5 is a schematic block diagram of electrical 
j! components of the vending machine of FIGS. 1 and 

2; 

FIG. 6 is flow chart showing a coin routing method 
which may suitably be employed by the coin mech- 
anism of FIG. 3; 

FIG. 7 illustrates a method for calculating an over- 
pay amount according to the present invention; 
FIG. 8 is a flowchart of a technique for determining 
if an adequate amount of change is available in the 
coin tubes; 

FIG. 9 is a flowchart of a technique for determining 
if a vend should be permitted; and 
FIGS. 10A and 10B together form a flowchart illus- 
trating a method according to the invention for de- 
. termining if a given denomination of coin should be 
accepted. 

Detailed Description 

The coin acceptance apparatus and method of the 
present invention may be used for the dispensing of 
items including the vending of products, such as drinks, 
snacks, cigarettes, toiletries or tickets, and the providing 
of services, such as in pay telephones or turnstiles. The 
* present invention provides a convenience over prior art 

- systems because a custome r no longer has to fail to pur- 
chase an item due to a lack erf a predetermined combi- 
nation of tubed coins or coins and currency. The inven- 
tion is described below with reference to a vending ma- 
chine which is not meant to be a limitation on the appli- 
cation of this invention. 

Fig. 1 illustrates a vending machine 1 which con- 
tains a variety of products 1 0 to be dispensed which are 
stored in an area inaccessible to customers, such as be- 
hind a glass panel. Each product 10 is retained by a 
product delivery apparatus 20 which is selectively actu- 
atable to dispense the product into a delivery area 30 
that is accessible to the customer. Suitable product de- 
livery apparatus 20 include vend motors and solenoids 
as well as others well known in the art. Examples of such 
apparatus include those described in U.S. Patent Nos. 
4,458,187 and 4,785,927, assigned to the assignee of 
the present invention, which are hereby incorporated by 
reference. 

A control panel 40 of the vending machine 1 con- 
tains a coin slot 50 and a banknote or bill insert slot 60 
which accept currency to initiate a vend operation. The 
control panel 40 further contains a card acceptor 70 to 
enable customers to initiate a transaction with a credit 
or debit card. In addition, an electronic purse device in 
the form of a card may be inserted into the card acceptor 
70 to initiate a transaction. The term "electronic purse 



device" is used herein to denote a token or card pos- 
sessing an electronic circuit, a magnetic strip or other 
data storing medium or circuitry, for retaining a credit 
value. An electronic purse device may be in one of a 

5 variety of shapes, including a key or coin, as well as the 
card. Such devices may be used ascurrency in a variety 
of conventional automatic transaction systems. 

A coin return 80, a bill payout recess65 and an item 
selector such as a keypad 90 are also provided in the 

io control panel 40. A display 95 on the control panel 40 
may provide instructions and information to the custom- 
er. Suitable displays 95 include dot-matrix displays, se- 
lectively activatable message lights, an electronic scroll- 
ing message, or other displays capable of operating in 

is the environmental conditions to which automatic trans- 
action systems are typically exposed. 

A customer may initiate a transaction by depositing 
coins or bills of particular denominations in the slots 50 
or 60 t respectively. The customer may also insert an 

20 electronic purse device, or a debit or credit card in the 
card acceptor 70 to initiate a transaction. Once sufficient 
payment has been deposited in the automatic transac- 
tion system 1 , the customer may select a product 10 to 
be dispensed using the keypad 90. The corresponding 

25 product delivery apparatus 20 will then dispense the se- 
lected product 10 to the product delivery area 30 where 
it may be retrieved by the customer. Any resulting 
change from the transaction may be paid out through 
the coin return 80, the bill payout recess 85 or credited 

30 to an inserted electronic purse device. 

FIG. 2 is a partial cutaway side view, not drawn to 
scale, of the vending machine 1 of*FIG. 1 showing a typ- 
ical component layout along the control panel 40. Re- 
ferring to FIG. 2, money acceptors, such as a bill vali- 

35 dator 100 and a coin mechanism 110, are attached to 
the rear of the control panel 40 adjacent the -bill insert 
and coin slots 60 and 50, respectively. The coin mech- 
anism 110 is connected to the coin return 80 and to a 
coin passageway 117 leading to the coin slot 50. Th 

40 bill validator 1 00 is connected to a bill stacker 1 05. The 
coin mechanism 110 and bill validator 100 are capable 
of discriminating coins and bills and are discussed in 
greater detail below with respect toTK3S. 3 and 4, re- 
spectively* 

4$ A bill escrow and payout unit 115 is positioned ad- 
jacent the bill payout recess €5 and is connected to th 
bill validator 100. The bill escrow and payout unit 115 is 
capable of dispensing bills as change through the bill 
payout recess 65. The bill validator 100 may divert de- 

50 posited acceptable bills to the bill escrow and payout 
unit 115 to replenish its supply of bills for change. Suit- 
able bill escrow and payout units 115 include those dis- 
closed in U.S. Patent No. 5;076,441, as well as others 
well-known in the art. A cash box 1 20 is also included 

55 in the vending machine 1 . 

The bill validator 100, coin mechanism 110, bill es- 
crow and payout unit 115, card acceptor 70, keypad 90 
and display 95 are connected to a vend controller 130 
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by communication lines 140. The controller 130 is fur- 
ther connected to data entry devices, such as DIP 
switches 150. a k ypad 160, an input/output port 170, 
as well as a display 1 80 to facilitat ent ring and updat- 
ing of operating data and servicing of the vending ma- 
chine 1 . A more detailed description of the controller 1 30 
is provided below with respect to FIG. 5. The compo- 
. nents disposed behind the control panel 40 are not ac- 
cessible to customers of the vending machine 1 and 
may only be accessed by service personnel. 

Any coin mechanism capable of validating coins of 
different denominations may be used as the coin mech- 
anism 1 1 0 in FIG. 2, and the details of one suitable coin 
mechanism 110 are illustrated in FIG. 3. Referring to 
FIG. 3, coin mechanism 110 consists of a coin validator 
200 and a coin separator 205. The coin validator 200 
receives inserted coins 210 through an opening 215 
which is connected to the coin passageway 117 of FIG. 
2. The coin 210 travels along a path 220 in the coin val- 
idator 200 past two sensors 225 and 227. 

The sensors 225 and 227 generate electrical sig- 
nals which are provided to a coin mechanism processor 
230 such as a microprocessor or microcontroller. The 
processor 230 is also connected to the vend controller 
130 via communications lines 140, shown in FIG. 2. The 
electrical signals generated by the sensors 225 and 227 
contain information corresponding to the measured 
characteristics of the coin, such as the coin's diameter, 
thickness, metal content and electromagnetic proper- 
ties. Based on these electrical signals, the processor 
230 is able to discriminate whether the coin is accepta- 
ble, and if so, the denomination of the coin 21 0. The coin 
mechanism processor 230 provides information con- 
c ming the denomination of accepted coins to the con- 
troller 1 30 over the communication lines 140 of FIG. 2. 
Suitable arrangements for sensors 225 and 227 include 
those described in U.S. Patent Nos. 3,870,137 and 
4,361,218, assigned to the assignee of the present in- 
v ntion, which are hereby incorporated by reference. 

If the coin 210 is unacceptable, the processor 230 
controls a gate 235 to direct the unacceptable coin 210 
to a reject chute 240. The reject chute 240 is connected 
to the coin return 80 of FIGS. 1 and 2. In the alternative, 
acceptable coins 210 are directed to the coin separator 
205 by the gate 235. The coin separator 205 may have 
a number of gates 245, 247, 249, also controlled by sig- 
nals from the processor 230 for diverting the coin 210 
from a main path 250. The coin 210 may be diverted into 
respective paths 252, 254 and 256, or the coin 210 may 
be allowed to proceed along path 250 to a path 258 lead- 
ing to the cash box 120 shown in FIG. 2. 

Each of the paths 252, 254 and 256 leads to a re- 
spective one of three coin tubes or containers 262, 264 
and 266. Each of these coin tubes 262-266 is arranged 
to stor a vertical stack of coins of a particular denomi- 
nation. For example, the coin tube 262 may contain nick- 
els, the coin tube 264 may contain dimes, and the coin 
tub 266 may contain quarters. Although only three con- 



tainers are 6hown t any number may be provided. Fur- 
ther, the coin mechanism 110 may utilize passiv routing 
techniques, such as thos well known in th vending 
machine art, instead of the gates 245-249 for drv rting 
s the coin 210 from the path 250. Examples of suitable 
alternative configurations for the coin separator 205 are 
described in U.S. Patent Nos. 3,844,297 and 4,106,610, 
assigned to the assignee of the present invention, which 
are hereby incorporated by reference. 
'0 A dispenser 270 associated with the coin tubes 
262-266 is operable to dispense coins from the contain- 
ers when change is to be given to a customer by the 
coin mechanism 1 1 0. The dispensed coins are delivered 
to a coin return 80 for collection. Suitable dispensers 
'5 270 include those described in U.S. Patent Nos. 
3,814,115 and 4,367,760, assigned to the assignee of 
the present invention, which are hereby incorporated by 
reference. An alternative configuration may use a coin 
mechanism 110 that does not payout change. In such a 
*o configuration, a separate pre-loaded coin payout de- 
vice, such as those well known in the gaming machine 
art, may be utilized to payout change. 

Any bill validator that is capable of discriminating 
unique characteristics of bill denominations may be 
s used as the bill validator 100 of FIG. 2. Suitable bill val- 
idators 100 include those described in U.S. Parent Nos. 
4 t 628 : 194 and 5,222,584, which are also assigned to 
the assignee of the present invention and hereby incor- 
porated by reference. 
o FIG. 4 depicts the details of one suitable bill valida- 
tor 100. Referring to FIG. 4, the bill validator 100 con- 
tains a bill passageway 300 having an entry 302 and an 
exit 304. Disposed on either side of the bill passageway 
300 are two continuous track belts 310 which are sup- 
as ported by parallel rollers 312. The rollers are operably 
connected via a series of gears (not shown) to a motor 
31 4. The motor controlled belts 31 0 act to advance a bill 
through the passageway 300 in a forward direction (from 
left to right in FIG. 4). The motor 31 4 is reversible so that 
^0 it can drive belts 31 0 in an opposite direction, reversing 
the direction of travel of the bill. Positioned directly 
above each belt 31 0 is a set of wheels 316 which further 
assist the inserted bill in advancing. through the pas- 
sageway 300. 

45 Adjacent the entry 302 is an optical sensor 31 8 con- 
sisting of an optical transmitter 320 and an optical re- 
ceiver 322 disposed on opposite sides of the bill pas- 
sageway 300. Interruption of a light beam travelling from 
the transmitter 320 to the receiver 322 will cause the 

so receiver to generate a signal indicating the presence of 
a bill in the passageway entry 302. This signal causes 
the motor 314 to drive the rollers 312 which cause track 
belts 310 to move and to grip an inserted bill. The bill is 
then advanced past the sensors 324 and 330, as ex- 

$5 plained below. 

A reflective sensor 324 is located directly above the 
approximate center of th passageway 300 and con- 
sists of a second optical transmitter 326 and a second 
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optical receiver 328 which are both located in close 
proximity on the same side of the passageway 300. The 
reflective sensor 324 is positioned todetect and respond 
to th presence or absenc of optical information on a 
bill positioned in the passageway 300. If the surface of 
the bill directly beneath the reflective sensor 324 is rel- 
atively reflective, such as the imprinted areas of U.S. 
banknotes, then the light emitted by the transmitter 326 
will be reflected by the bill surface onto the receiver 328. 
Conversely, if the surface is not reflective then little light 
will be reflected onto the receiver 328. Suitable optical 
sensors for sensing U.S. banknotes include red, green 
and infra-red light sensors. In an alternative embodi- 
ment, an optical sensor may comprise a transmitter and 
receiver disposed on opposite sides of the passageway 
300 to obtain information concerning the light transmis- 
sion characteristics of inserted bills. 

Adjacent the reflective sensor 324 is a magnetic 
sensor 330, which generates an electric signal in re- 
sponse to the presence of magnetic information on the 
surface of the bill beneath the sensor 330. Positioned 
beneath the magnetic sensor 330 is a pinch wheel 332 
which is spring biased against the magnetic sensor 330 
to press the inserted bill against the magnetic sensor 
330 ensuring accurate detection ot magnetic informa- 
tion on the bill. 

The reflective sensor 324 and the magnetic sensor 
330 provide electrical signals to a bill validator processor 
340, such as a microprocessor or microcontroller. The 
electrical signals correspond to optical and magnetic in- 
formation detected from the bill. Based on these electri- 
cal signals, the processor 340 is able to discriminate 
whether the bill is genuine, and if so, the denomination 
of the bill. If a bill is unacceptable, the motor 314 is re- 
versed and the bill is returned to the customer. Other- 
wise, an accepted bill is diverted to the bill stacker 105 
or to the bill escrow and payout unit 11 5. The processor 
340 provides denomination information to the vend con- 
troller 1 30 over the communication lines 140 of FIG. 2. 
An alternative configuration of the present invention 
may use a bill validator 100 that only stacks accepted 
bills in the stacker 1 05 or provides such bills to the cash 
box 120. In such a system, a separate pre-loaded bill 
payout device controlled by the vend controller 1 30, may 
be utilized to payout change. 

FIG. 5 is a simplified block diagram showing elec- 
trical connection of elements of one suitable vend con- 
troller 130 having the various system components 
shown in. FIG. 2. Similar components in FIGS. 2 and 5 
are like numbered for clarity, for example, the display 
100 and the card acceptor 70. In FIG. 5, thecomponents 
contained in the transaction controller 130 of FIG. 2 are 
depicted within a dashed outline 1 35 and include a proc- 
essor, such as a microprocessor 400, which is connect- 
ed to memories 412,414 and 416 via data and address 
lines 415. Alternative suitable processors for the con- 
troller 130 include microcontrollers, programmable logic 
arrays and application specific integrated circuits. 



The memories 412, 414 and 416 may be random- 
access memory (RAM), read-only memory (ROM) and 
lectronically rasabte-programmabl read-only mem- 
ory (EEPROM), respectively. These m mories may re- 

5 side in one or more integratedcircuit chips. It should b 
understood that the three memories 412, 414 and 416 
are shown herein for exemplary purposes only, and that 
the present invention may include any number of appli- 
cation suitable memory types. 

10 The microprocessor 400 communicates with a vend 
dispensing circuit 41 0, the service input/output port 1 70, 
the card acceptor 70, the bill payout device 1 1 5, and the 
processors 230 and 340 of thecoin mechanism 110 and 
bill validator 100, respectively. The processors 230 and 

is 340 are also shown connected tocorresponding mem- 
ories 420 and 430 within the coin mechanism 110 and 
bill validator 1O0. The memories 420 and 430 may be 
ROM, RAM or EEPROM type memories or a combina- 
tion of memory types suitable to perform money accept- 

20 ing operations. The microprocessor 400 also receivers 
signals from the keypad 90, the service switches 150 
and the service keypad 160. In addition, the microproc- 
essor 400 provides display information to the display 95. 
The microprocessor 400 executes program code 

25 stored in memory, such as the ROM memory 414, to 
control the operations of the vending machine 1.. Pricing 
information and other service data may be retained in 
the EEPROM memory 416. Intermediate or temporary 
data generated by the microprocessor 400 during a 

30 transaction may be retained in the RAM memory 412. 

The processor 230 controls the operations of the 
coin mechanism 110 in the acceptance and validation 
testing of coins, and the processor 340 controls similar 
operations of the bill validator 100. During validation 

35 testing of a coin, the processor 230 receives information 
signals generated by the sensors 225 and -227 of^lG. 
3. The processor 230 processes the received informa- 
tion by comparing it with acceptance criteria stored in 
the memory 420. In a simitar manner, the bill validator 

40 processor 340 processes received information signals 
from the sensors 318, 324 and 330, shown in-FK3. 4, by 
comparing it with bill acceptance criteria stored in th 
memory 430. The bill and coin acceptance criteria may 
consist of ranges of values corresponding to properties 

4S of genuine -bill or coin denominations. One suitable ar- 
rangement of acceptance criteria is described in U.S. 
Patent No. 5,167,313 which is assigned to the assignee 
of the present invention. 

The processors 230 and 340 provide data concern - 

so ing the denominations of accepted coins and -bills to the 
vend controller microprocessor 400. Based on this data, 
the microprocessor 400 computes the -corresponding 
credit value and controls the dispensing of a product by 
the vend dispensingcircuit 410 rf sufficientcredit is avail- 

55 able. The vend dispensing circuit 410 correspond to a 
vend dispensing circuits well known in the art, including 
the circuit described in U.S. Patent No. 4,785,927. 

Atypical vend dispensing circuit 410 includes a row 
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selector 440 and a column selector 445 connected to 
each one of a plurality of vend motors 450. Each v nd 
motor 450 is disposed in a r spective one of the v nd 
delivery apparatus 20, shown in FIG. 1. A product will 
be dispensed by the operation of the corresponding 
v nd motor 450 that receives select signals simultane- 
ously from both the row and column selectors 440 and 
445. Each selector 440 and 445 is operable to select 
only one row and column at a time. The microprocessor 
400 controls the row and column selectors 440 and 445 
to select a vend motor 450 in a vend delivery apparatus 
20 to dispense a product based on the selection made 
by the customer via the keypad 90. 

In determining the available credit for a transaction, 
the microprocessor 400 converts the value of genuine 
deposited coins and bills into a credit value. Operating 
program and data changes may be entered or updated 
by a service person having access to the rear of the con- 
trol panel 40. The vending machine operating program 
may be updated or entered using data entry devices, 
such as the service switches 150, the service keypad 
160 or input-output port 170 which permits uploading of 
the rate by use of a connected portable terminal. Al- 
though the vending machine 1 is shown with three data 
entry devices any one or combination of these three de- 
vices may be used in a system 1 according to the 
present invention. In addition, program and data chang- 
es may be entered by use of other data entry devices, 
such as an infra-red or other type optical link, or by a 
bar code reader with suitable prepared bar code labels, 
or a remote communication link including a modem link. 

The respective coin mechanism 110 or bill validator 
100 discriminates a deposited bill or coin to determine 
whether it is a valid acceptable denomination. Alterna- 
tively, the card acceptor 70, shown in FIG. 2, will evalu- 
ate any inserted electronic purse device, or credit or 
debit card to determine if it may be used in vending ma- 
chine 1 . Invalid money, cards or devices will be rejected 
and returned to the customer. The detected denomina- 
tion value of the deposited acceptable bill or coin, or the 
credit amount on the inserted electronic purse device 
are provided by the respective money acceptor to the 
microprocessor 400 of FIG. 5. 

If an electronic purse device has been inserted into 
the card acceptor 70, the cost value is debited from the 
card. Then, the selected item is dispensed. If change 
has to be given, it may be dispensed in coins by the coin 
mechanism 1 10 and/or bills by the bill escrow and pay- 
out unit 115 of FIG. 2. Change may also be applied as 
credit to an electronic purse device. 

If the credit value is less than the item cost, the mi- 
croprocessor 400 may cause the display 95 to display 
a message indicating that additional currency needs to 
be inserted to purchase the selected item. After display- 
ing the message, it is determined if additional currency - 
has been inserted. 

The coin mechanism 110 utilizes replenishablecoin 
tubes 262-266, shown in FIG. 3, so that change may be 



paid from coins that were deposited in previous trans- 
actions. The proc ssor 230, shown in FIG. 3, controls 
the routing of deposit d coins through the coin mecha- 
nism 110 to the coin tubes 262-266 or the cashbox 120 
s based on a routing method, such as the routing method 
700 of FIG. 6. Referring to FIG. 6, in step 705, the proc- 
essor 230 determines if a deposited coin is an accept- 
able currency denomination. If the deposited coin is not 
acceptable, the method 700 proceeds to step 71 0 where 
io the processor 230 causes the coin mechanism gate 
235, shown in FIG. 3, to divert the coin to the reject chute 
240 leading to the coin return 80. However, if the coin is 
identified as acceptable in step 705, the processor 230 
operates the gate 235 to direct the coin to the coin sep- 
*5 arator 205. 

Then, in step 715, if the coin is of a denomination 
having a coin tube, the method 700 proceeds to step 
720. In step 720, the processor 230 causes the coin sep- 
arator gates 245-249, shown in FIG. 3, to route the coin 
to to the path 258 leading to the cash box 120. In the al- 
ternative, if in step 7 1 5, the acceptable coin corresponds 
to a denomination that has a coin tube, the method 700 
proceeds to step 730. In step 730, the processor 230 
determines if a coin tube 262, 264 or 266 corresponding 
?s to the coin's denomination needs replenishing. If so, the 
coin is directed to-a coin tube, if not then the coin is di- 
rected to the cash box 1 20. 

The processor 230 may keep a running total of the 
coins maintained in the coin tubes 262-266, or it may 
?o utilize sensors or other means to determine whether a 
tube needs replenishing. If no corresponding coin tube 
exists for that coin denomination, or if the corresponding 
coin tube does not need replenishing, the method 700 
proceeds to step 720 where the coin is routed to the 
w cash box 120. However, if the corresponding coin tube 
needs replenishing, the method proceeds to step 735 
where the processor 230 operates one of the gates 262, 
264 or 266 to route the coin to the proper coin tube. 
The bill validator 1 00 of FIG. 2 operates in a similar 
o manner to the coin mechanism 110 in that the processor 
340, shown in FIG. 4, relies on information contained in 
the signals generated by the sensors 324 and 330, also 
shown in FIG. 4, to determine the validity of an inserted 
bill. If a bill is unacceptable, the processor 340 reverses 
s the motor 314 and returns the bill to the customer. How- 
ever, if the bill is genuine, the bill is routed by a suitable 
bill diverting device to the bill stacker 105 or to the bill 
escrow and payout unit .11 5. Particular currency denom- 
inations that may be used for change may be routed to 
50 the bill escrow and payout unit. 

Several problems arise in prior art vending ma- 
chines that have coin mechanisms capable of accepting 
coins which do not have corresponding coin tubes. For 
exampl , the coin mechanism 110 shown in FIG. 3 ac- 
55 cepts nickels, dimes and quarters and contains coin 
tubes 262, 264 and 266 to store coins of those denom- 
inations. However, if pennies and dollar coins are also 
acceptable, then the vending machine system must de- 
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termine what steps to take if, for example, there are no 
nickels or dimes in the coin tubes and a customer wishes 
to insert a non-tubed coin, such as pennies into the 
vending machine. Another problem concerns how to ad- 
dress the situation where the coin tubes are low or emp- 
ty and a customer wishes to insert a high-value, non- 
tubed coin such as a dollar coin. Some prior art systems 
responded to the situations outlined above by refusing 
to accept any non-tubed coin if, for example, the lowest 
denomination coin tube is below some predetermined 
level or value, or is empty. One disadvantage of operat- 
ing in such a manner is that a customer will be prohibited 
from acquiring a desired item if she lacks exact change. 
Another disadvantage is that the customer may have an 
exact change combination consisting of a high-value, 
non-tubed coin plus a tubed coin, but will be unable to 
acquire the item because the vending machine will not 
accept the high-value, non-tubed coin. For example, if 
the nickel coin tube is empty, a prior art vending machine 
operating in the above-described manner would refuse 
to accept a one-dollar, non-tubed coin even if the vend 
price for an item is $1 .25, and the customer has quarter 
and dollar coins. The present invention solves these 
problems, as described below. 

FIG. 7 is a flowchart 800 illustrating the calculation 
of an overpay amount lor a vending machine 1 which 
accepts coins having denominations that correspond to 
coin tubes and accepts non-tubed coins. This routine is 
run by the coin mechanism processor 230 or the vend- 
ing machine controller processor 400 only once to fit the 
-configuration of coin tubes and acceptable non-tubed 
coins for a particular vending machine. Referring to Fig. 
7, at step 801, a variable n is set to 0. At step 802, a 
determination is made whether or not a coin of type n 
has a coin tube. If not, the count n is incremented by 
one in step 803, and the next acceptable coin denomi- 
nation is tested in step 802. For example, coin(0) may 
correspond to pennies for which no coin tubes exist, 
whereas coin(1 ) may correspond to nickels for which a 
coin tube is available in the coin mechanism. Once the 
lowest denomination acceptable coin having a coin tube 
is found, the overpay amount is calculated in step 804. 
The overpay amount is set to equal the value of the low- 
est denomination coin that has a coin tube minus the 
value of the lowest non-tubed coin. For example, if the 
lowest value coin having a coin tube is a dime, and pen- 
nies and nickels are also acceptable, then the overpay 
amount would equal nine cents (ten cents minus one 
cent is nine cents). Thus, if there are no dimes in the 
coin tubes, a customer would be permitted to insert one 
nickel and four pennies before the vending machine 
would disable acceptance of the next penny or nickel. 
This calculated overpay amount is used to enable a 
vending machine to accept coins, make change and 
vend a product while allowing a customer to slightly 
overpay so that she will still receive the desired item. 
This technique is especially beneficial when used in 
combination with the methods described below. 



FIG. 8 illustrates a method 900 for determining if 
chang is available for a given value of acceptable coin. 
This routine is run by thecoin mechanism processor230 
or the vend controller proc ssor 400 each tim thevend- 
5 ing machine changes state. For example, if a nickel was 
last inserted and a credit given to a customer towards 
the price of an item, or a vend has just occurred, a de- 
termination is made to see if change is available for each 
type of coin that thecoin mechanism is capable of ac- 
ta cepting. If change is available, then for the given value 
coin the "change available" variable is set -equal to 1, 
however, if change is not available then the "change 
available" variable is set to zero. The routine of FIG. 8 
is utilized in the technique fordeterming if a vending ma- 
rs chine should accept deposited coins which is shown in 
FK3S. 10Aand 10B, and is described in detail below. 

•Referring again to FIG. 8, in step 901, the coin 
mechanism microprocessor determines whether there 
exists a combination of coins in the coin tubes that 
20 equals an 'input value". If such a combination exits then 
at step 902 the variable "shortage" is set to zero and at 
step 903 the variable "change available" is set to 1 , in- 
dicating that change is available. If no such combination 
of coins exists, then a "close value" variable is calculat- 
es ed in step 904, which is equal to the value of coins in 
the tubes that is closest to the input value without ex- 
ceeding it. In step 904, the variable "shortage" is also 
set equal to the "input value" minus the "close value". 
Next, in step 905, the shortage value is checked to see 
30 if it is less than or equal to the overpay amount which 
was previously calculated, as described above with re- 
spect to -FIG. 7, and which has been stored in that vend- 
ing machine's controller or coin mechanism. If the 
"shortage" is less than or equal to the overpay amount, 
35 then the variable "change available" is set to 1 , but if it 
is not then "change available" is set to zero. 

FIG. 9 is a flowchart illustrating a method 1000 for 
determining if a vend should be allowed. This routine is 
run when a customer operates a selection switch after 
40 having deposited some combination of money into the 
vending machine. In step 1001 the credit value of ac- 
cepted coins is checked to see if it is greater than or 
equal to the vend price for a selected item. If not, then 
the vend is blocked in step 1002. If the credit value is 
45 greater or equal to a vend price, then in -step 1003 the 
variable "input price" is set equal to the existing credit 
value minus the vend price. Next, in step 1 004 the meth- 
od for determining if change is available of FIG. 8 is used 
to determine if change rs available. Next, instep 1005 if 
50 the variable "change available" equals 1 , then change 
is available and the vend is allowed to proceed in step 
1006, otherwise the vend is blocked in step 1002. 

-FIGS. 10A and 10B illustrate a method 11 00 for de- 
termining if a coin of a given denomination should be 
55 accepted. The m thod of FIGS. 10A and 10B is prac- 
ticed for each denomination of acceptable coin each 
time the state of the vending machine changes. This oc- 
curs, for example, after a vend, after a coin acceptance 
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and validation and after a coin tube is replenished. 

Referring to FIG. 10A, in step 1101 if a coin type 
has a coin tube th n acceptance is automatically na- 
bled in step 1 1 02. For non-tubed coin types, in step 1 1 03 
the variable "input value" is set equal to the existing 5 
credit value plus the value of the non-tubed coin. Next, 
in step 1 1 04 the technique of FIG . 8 is used to determine 
if change is available. In step 1105, if "change available" 
does not equal 1, then in step 1106 acceptance of that 
non-tubed coin is disabled, and if a customer attempts 10 
to use such a coin it will be returned. However, if "change 
available" does equal 1, then in step 1107 the vending 
machine is checked to see if it is in a "force vend" mode. 

A force vend" mode of a vending machine is utilized 
in situations where a customer deposits a high-value, is 
non-tubed coin and attempts to have change returned 
before making an item selection. The vending machine 
controller will not make change in such a situation, but 
will instruct the customer via a display to make a selec- 
tion or to deposit more money to increase the credit val- 20 
ue towards the purchase price of a vend item. Thus, re- 
ferring to FIG. 10A, if the machine is not in "force vend" 
mode, acceptance of a non-tubed coin is enabled in step 
1108. However, when the vending machine is in "force 
vend" mode, in step 1109 if the system has been con- 2s 
figured to pay back change when a vend is denied due 
to inadequate change then acceptance of that non- 
tubed coin is enabled in step 1108. If not then the non- 
tubed input coin value is checked to see if it is less than 
the lowest denomination coin tube in step 1110 (such as 30 
a penny). If so, then acceptance of the coin type is en- 
abled in step 1111. If not, then in step 1112 of FIG. 10B, 
the credit value plus the non-tubed coin value is checked 
to see if it is greater or equal to the maximum vend price 
in the vending machine. If not, then in step 1113 accept- 35 
ance of that coin type is disabled. 

If the credit value plus the value of the non-tubed 
coin is greater than or equal to the maximum vend price, 
then a determination must be made to ensure that ade- 
quate change can be returned to the customer for all *o 
possible vend prices in the machine. Thus, steps 1114 
through 1 1 20 of FIG. 1 0B are followed to check all of the 
vend prices. In particular, a count "ri" is set to zero at 
step 1114. Next, at step 1115, the input value is set equal 
to the first price (corresponding to price(O)) minus the 45 
sum of the credit value plus the coin value. Next, in step 
1116, the method of FIG. 8 is used to calculate the var- 
iable "change available". Then, in step 1117 if "change 
available" does not equal 1 , then coin acceptance is dis- 
abled in step 1118. However, if "change available* does so 
equal 1, then n is incremented, and a determination of 
whether there is another item price in the vending ma- 
chine is made at step 1 1 20. If so, then the next item price 
(price (m-1 )) is checked at step 1 1 1 5. In this manner the 
value of th inserted, non-tubed coin is checked against ss 
all of the prices in the vending machine for all possible 
item selections to ensure that adequate change can be 
made for the customer if needed. If change cannot be 



mad f r any possible selection at any item price, then 
the acceptance of that non-tubed coin will b disabled 
instep 1118. How ver, if after checking all possibl item 
pric s in the vending machine there exists adequat 
change making capability, then acceptance of that non- 
tubed coin will be enabled in step 11 21 . The phrase "ad- 
equate change making capability" is used in this context 
to mean that either exact change can be made, or 
change can be made up to a value that is less than or 
equal to the "overpay value". As explained above, the 
overpay value may be calculated as described with ref- 
erence to FIG. 7, but it may also be preset into the vend- 
ing machine for any value deemed acceptable. For ex- 
ample, an overpay amount of five cents or ten cents may 
be acceptable for a vending machine containing items 
of relatively high value, for example, vend prices ranging 
from $1 .20 to $1 .50. This is true when a determination 
has been made, for example, that customers depositing 
$1.25 would prefer to receive the item priced at $1.20 
and lose a nickel in change when the nickel coin tube is 
empty. 

The method of FIGS. 1 0A and 1 0B requires that ad- 
equate change is available to payback any existing 
credit plus the addition of the next acceptable coin (re- 
quired should a vend fail), and further determines the 
acceptability of high-value, non-tubed coins based on 
the vend prices in the machine. As long as the existing 
credit plus the value of a high-value, non-tubed coin is 
less than the maximum vend price in the machine a non- 
tubed coin of that denomination will not be accepted. 
However, if acceptance of that coin will make the credit 
value greater or equal to the maximum vend price, then 
the system will analyze all of the other vend prices to 
ensure that adequate change is available for each price 
before enabling acceptance of that coin. If change is not 
available for one or more choices, then acceptance of 
the high-value, non-tubed coin is disabled. However, if 
a customer inserts lower-denomination coins first hav- 
ing coin tubes before inserting the high value coin, there 
is a strong possibility that the maximum vend price 
would be reached and/or adequate change would be- 
come available for each of the vend prices. Thus, a dis- 
play could be added to the front panel of the vending 
machine instructing customers to deposit lower denom- 
ination coins first to increase the probability of accepting 
non-tubed high-value coins. 

As can be appreciated, the technique of FIGS. 10A 
and 10B would require a large amount of processing 
power to check the acceptability for all of the possible 
combinations of coins having coin tubes, non-tubed 
coins, item vend prices and availability of coins in the 
tubes to make change. In order to speed up processing 
in vending machines having multiple vend prices, a table 
could be generated and stor d in memory so that each 
vend price is stored one . Thus, the vending system can 
perform the calculations once for each vend price rather 
than for each possible product selection. If a particular 
vending system cannot stor all of the vend prices :hen 
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the acceptance of high-valued, non-tubed coins would 
be disabled. 

In an alternate embodiment, the credit values of 
deposited money in the present invention may be per- 
formed by the controllers of the currency acceptors em- 
ployed in the transaction system, such as the proces- 
sors 230 and 340 in the coin mechanism 110 and bill 
validator 100, respectively. In such an embodiment, the 
processors 230 and 340 would provide corresponding 
credit values to the vend controller microprocessor 400. 
The credit values may be provided to the microproces- 
sor 400 for each accepted denomination separately or 
in a summed aggregate manner. Thus, the microproc- 
essor 400 would determine the acceptability of coins to 
be inserted in the manner described above, and may 
also take other money acceptance data from the other 
money acceptors into consideration. 

In another alternative embodiment, the control op- 
erations performed by the vend controller microproces- 
sor 400 described above with respect to FIGS. 5-6 may 
alternatively be performed by a money acceptor control- 
ler, such as the coin mechanism processor 230. For ex- 
ample, such a coin mechanism processor would receive 
the necessary information from the other money accep- 
tors to determine the credit value of the deposited coins, 
bills and electronic purse devices. The coin mechanism 
processor would then provide the credit value and 
change data to the vend controller which would provide 
the necessary commands to vend the selected item if a 
vend has been allowed, as described above with re- 
spect to Fig. 9. 

Alternatively, such a coin mechanism processor 
may determine if sufficient credit has been entered and 
if change is available, and then generate a vend signal 
to the vendcontroller. The vend signal indicates that suf- 
ficient credit has been entered, and that the vend con- 
troller should dispense a selected item. Such a coin 
mechanism may be used in a transaction system em- 
ploying an industry standard vending machine interface, 
such as the "Single Price" or "4 Price" interfaces or the 
"Executive interface". These standard interfaces facili- 
tate the use of vend controllers of limited computational 
abilities. Therefore, a system according to the present 
invention may be constructed using readily available 
components and interfaces with a suitably modified 
vend or currency acceptor controller. 

Although several embodiments of the vending ma- 
chine apparatus and method have been described 
above, it would be readily understood by those having 
ordinary skill in the art that many modifications are pos- 
sible in the described embodiments without departing 
from the teachings of the present invention. All such 
modifications are intended to be encompassed by the 
claimed invention. For example, although the vending 
machine 1 of FIGS. 1 and 2 has three money acceptors, 
i.e., a bill validator 100, a coin mechanism 110, and a 
card acceptor 70, any number or combination of money 
acceptors that are capable of validating any number of 



different monies may be mployed in a system accord- 
ing to the present invention. 



5 Claims 



A method for accepting coins in a vending machine 
having a coin mechanism for validating deposited 
coins and for giving change, wherein thecoin mech- 
anism is capable of acceptingcombinations of coins 
of denominations having corresponding^coin tubes 
and low denomination non-tubed coins.-comprising: 

generating a non-tube value-equal to the lowest 
denomination non-tube<coin; 
calculating an overpay amount in the coin 
mechanism equal to the value of the lowest val- 
ue denomination coin having a coin tube minus 
the non-tube value; 

calculating a credit amount corresponding to 
the accumulated value of the coins inserted; 
calculating a change value equal to the -sum of 
a combination of coins available in the coin 
tubes that is closest to the value of an inserted 
coin, without exceeding the value of the coin; 
and 

accepting the coin if the difference between the 
change value and the value of the coin is less 
than or equal to the overpay amount. 

The method of claim 1 , further comprising: 

generating a vend signal if a credit amount is 
equal to the vend price. 

The method of claim 1 , further-comprising: 

generating a vend signal if the -credit amount 
is greater than or equal to a vend price, and if there 
is a combination of coins in the coin tubes of a value 
equal to or less than the overpay amount to-provide 
adequate change. 
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4. A method for determining if a genuine non-tubed 
coin should be accepted by acoin mechanism of a 
vending machine, comprising: 

calculating a credit value equal to the value of 
already deposited coins; 
calculating an input value equal to the credit 
value plus the non-tube coin value; 
generating a first signal if adequate change-ex- 
ists in the coin tubes to pay back the input val- 
ue; 

generating a second signal if the input value is 
greater than or equal to the maximum vend 
price and if adequate change exists to pay back 
coins for each vend price in the vending ma- 
chine; and 

enabling the acceptance of the non-tubed coin 
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if both the first and second signals were gener- 
ated. 

5. The method of claim 4, wherein the step of gener- 
ating a first signal comprises: 

setting an overpay amount equal to the value 
of the lowest denomination coin having a coin 
tube minus the value of the lowest denomina- 
tion non-tubed coin; and 
generating the first signal if the input value mi- 
nus a combination of coins in the tubes having 
a value closest to the input value is less than or 
equal to the overpay amount. 

6. A method for determining if a coin should be accept- 
ed by a coin mechanism of a vending machine, 
wherein the coin mechanism contains coin tubes 
corresponding to some of the denominations of ac- 
ceptable coins which are used to dispense change, 
and wherein non-tubed coins may be accepted, 
comprising: 

enabling the acceptance of a coin having a de- 
nomination type that corresponds to a coin 
tube; 

determining the amount of coins in each coin 
tube after the state of the vending machine has 
changed due to an event; 
calculating an input value equal to the accumu- 
lated value of already inserted coins plus the 
value of a high-value non-tubed coin; and 
enabling the acceptance of a high-value, non- 
tubed coin if the input value equals or exceeds 
the maximum vend price in the vending ma- 
chine, and if adequate change is available for 
each vend price in the vending machine. 

7. The method of claim 6, further comprising: 

disabling acceptance of a high-value non- 
tubed coin if adequate change is not available for 
the input value. 

8. The method of claim 6, further comprising: 

setting an overpay amount in the coin mecha- 
nism equal to the value of the lowest acceptable 
value coin having a coin tube minus the value 
of the lowest acceptable non -tubed coin; and 
disabling acceptance of the next non-tubed de- 
nomination coin, so that an inserted coin of that 
type will be returned, if the value of the non- 
tubed coins is greater than or equal to the over- 
pay amount. 

9. A money validation system for dispensing items or 
services and for determining the acceptability of dif- 
ferent denomination coins based on th item vend 
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prices, available credit and the denomination of in- 
serted coins, comprising: 

an it m selector; 
at least one coin acceptor; 
at least one coin tube and associated sensor; 
a controller connected to the coin acceptor, the 
item selector, and the coin tube sensor, the con- 
troller operable to establish a credit value equal 
to the value of accepted denominations of 
coins, to keep a count of the amount of coins in 
each coin tube, to generate a change signal in- 
dicative of the amount of money to be returned 
to a customer, and to generate a dispense sig- 
nal to vend a product of service, and 
wherein the controller updates the count of the 
amount of coins in each coin tube each time the 
state of the vending machine changes, calcu- 
lates an input value equal to the credit value 
plus the value of a yet to be inserted non-tubed 
coin, determines if change is available equal to 
the input value, determines if the input value is 
greater than the maximum vend price and de- 
termines if change is available to pay back 
money for each vend price before enabling the 
acceptance of a high-value, non-tubed coin; 
a change dispenser connected to the controller 
for paying out change in response to the 
change signal: and 

an item dispenser connected to the controller 
for dispensing a selected item when the dis- 
pense signal is generated. 

10. The system of claim 9, further comprising: 

a display connected to the system for indicat- 
ing that lower denomination coins should be insert- 
ed first. 

11- The system of claim 9, wherein a coin mechanism 
comprises the coin acceptor and the controller. 

12. The system of claim 9, further comprising: 

a bill acceptor connected to the controller. 
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A method for accepting genuine non-tubed coins in 
a vending machine, wherein the vending machine 
contains at least one coin tube for making change, 
comprising: 

setting an overpay amount; 

calculating a change value equal to the sum of 

a combination of coins available in the coin 

tubes that is closest to the value of an inserted 

non-tubed coin, without exceeding the value of 

the non-tubed coin; and 

accepting the non-tubed coin if the difference 

between the change value and the value of the 

non-tubed coin is less than or equal to the over- 
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pay amount. 

14. The method of claim 1 3, wherein the step of setting 
an overpay amount further comprises: 

generating a non-tube value equal to the lowest 
denomination acceptable non-tubed coin; and 
subtracting the non-tube value from the lowest 
value denomination of tubed coin. 

15. The method of claim 13, further comprising: 

permitting a vend to occur if the existing credit 
of all inserted coins is greater or equal to the price 
of a chosen item, and if a combination of coins ex- 
ists in the coin tubes for making change that is less 
than or equal to the overpay amount. 

1 6. A method for accepting coins in a vending machine 
to promote a vend operation even though less than 
exact change is provided to a consumer, compris- 
ing: 

setting an overpay amount; 

accepting a deposited coin if there is a coin tube 

tor that coin; 

generating a credit value equal to a deposited 
coin plus all previous coins deposited for a pos- 
sible vend transaction; 

accepting a deposited coin it the credit value 
minus the value of the closest combination of 
coins in the coin tubes that is less than the cred- 
it value, is equal to or less than the overpay 
amount; 

rejecting the deposited coin when the vending 
machine is in a force vend mode and will not 
make change if the vend is denied due to inad- 
equate change, and if the deposited coin value 
is greater than the lowest value of tubed coin, 
and the credit plus the coin value is less than 
the maximum vend price; and 
accepting the deposited coin if the value of the 
deposited coins is greater or equal to each of 
the possible vend prices and if change is avail- 
able for each possible vend. 

17. The method of claim 16, further comprising: 

routing an accepted tubed coin to its corre- 
sponding coin tube if that tube needs replenishing. 

1 8. A vending apparatus for accepting non-tubed coins, 
comprising: 

a vend item selector; 

at least one coin validator; 

at least one coin tube and sensor, 

a change dispenser; 

an item dispenser; and 

a controller connected to the item selector, the 



coin validator, thecoin tube sensor, the change 
dispenser and the item dispenser, wherein the 
controll rcalculates an overpay amount, calcu- 
lates a change value equal to the sum of a com- 

5 bination of coins available in the coin tubes that 

is closest to the value of an inserted non-tubed 
coin, and accepts the non-tubed coin if the dif- 
ference between the change value and the val- 
ue of the non-tubed coin is less than or equal 

io to the overpay amount. 

19. The apparatus of claim 18, further comprising: 

a display connected to the controller for indi- 
cating that lower denomination coins should be de- 
15 posited first. 

20. A method of operating a machine for vending one 
or more products 

or performing one or more services, the machine 
20 being capable of accepting money of a plurality of 
denominations and of giving change; 

wherein the machine is operable to accept 
payment when the amount of 
change available falls short of the difference be- 
25 tween the payment and the price by up to a prede- 
termined overpayment value. 

21 . A method as claimed in claim 20, wherein said plu- 
rality of denominations includes at least one first de- 

30 nomination, in which the machine is operable to 
give change, and at least one second -denomina- 
tion, in which the machine is not operable to give 
change, and wherein the machine is operable to 
calculate the overpayment value based on the val- 

35 ue of the (or the lowest) first denomination and the 
(or the lowest) second denomination. 

22. A method of operating a machine for vending one 
or more products 

40 or performing one or more services, the machine 
being capable of accepting money of a plurality of 
denominations and of giving change; 

wherein the machine is selectively and indi- 
vidually operable to inhibit acceptance of each of at 

45 least a plurality of said denominations in depend- 
ence on available change. 

23. A method of operating a machine for vending one 
or more products 

so or performing one or more services, the machine 
being capable of accepting money of a plurality of 
denominations and of giving change; 

wherein, each time money is received to- 
wards payment, the accumulated 

55 amount received is checked against each possible 
payment value to determine whether acceptance of 
at least one said denomination in further payment 
should be inhibited. 
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